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Pawcatuck River and Estuary

WATERSHED DESCRIPTION AND
M APS

The PawcatuckRiver watershed coveen area
of approxinately 4,860 acres in the
southeastern corner ofConnecticut. The

remainder of the watershed is located in Rhogle

Island. There areseveratowns located at least
partially in the watershedn Connecticut
including themunicipalities of Stonington and
North StoningtonCT.

The PawcatuckRiver watershed incldes six
freshwatersegmerg and four estuary segments
addressedn this TMDL that areimpaired for
recreation or shellfishing due to elevated
bacteria levels The mainstem segment
(CT100000_01)was assesed by Connecticut
Department of Energy and Environmentd|
Protection (CT DEEP) anfirst includedin the
CT 2008303(d) list of impaired waterbodies.
All included freshwatertributary segments
were discovered tohave elevated bacteria
concentrationduring targeted monitoring for
development of this TMDL.Thesefreshwater
tributary streams do not meet water qualitK
standards and will be impaired in the 201
Integrated Water Quality Report (IWQBased
on results of the data collection in 2014n
excerptof the IWQR is included in Thle 1 to
show the status of thevaterbodies in the
watershed.

The Pawcatuck River begins in South
Kingstown Rhode Island and flows southwes
throughRichmond,Charleston, Hopkinton, and
Westerly, R] before forming the border
between Westerly, Rland North Stonington,
CT. The bacteria impaired freshwater
mainstem segment (CT100600_01) begins
whenthe river flows into North Stonington, CT
(Figure 5. Once the river begins to flow south
from North Stoningtonit forms the borde
between Westerly, Rand Stonington, CTThe

Impaired Segment Facts

Impaired Segment:

Segment 1Pawcatuck River (CT10600_01); B 5.38
miles

Segment 2Unnamed Brook 1(CT10601_01); A; 0.14
miles

Segment 3Unnamed Brook 2 (CT10003_01); A; 0.87
miles

Segment 4UUnnamed Brook 3(CT10004_01); A; 0.71
miles

Segment 5Unnamed Book 4 (CT100605 01); A; 0.55
miles

Segment 6Unnamed Brook 5(CT10600_trib_01); A;
0.17 miles

Segment 7LIS EB Inner- Pawcatuck River Stonington
(CT-E1_001SB); SB; 0.10miles?

Segment 8LIS EB Inner- Pawcatuck RiverStonington
(CT-E1_002SB), SB; 0.31 miles

Segment 9LIS EB Shore- Wequetequock Cove,
Stonington(CT-E2_003, SA; 0.58 mileg

Segment 10LIS EB Midshore- Stonington(CT-E3_0012);
SA; 0.61 mileg

Municipalities: Stonington, North Stonington

Total Impaired River Segment Length (miks): 7.8464
Impaired Estuary Segment Area(miles?): 1.74

Water Quality Classification: Class A,Class B, SB, SA
Designated Use Impairment Recreation, Shellfishg
Sub-regional Basin Name and CodePawcatuck River
CT1000

Regional Basin:

Pawcatuck Main &m

Major Basin: Pawcatuck

Watershed Area in Connecticut (acres)4,860
Estuary Area (acres):1,113

MS4 Applicable: Yes

Applicable SeasonRecreation Season (May 1 to
September 30%hellfishing: All year

Figure 1: Study locations inConnecticut

nnnnnnnnnn

impaired segmergnds &the head of tide at the
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Routel crossing inStonington The mainstemsegment is 5.3&niles long andocated in the towns of
North Stonington and Stonington, CT.

The freshwater tributées analyzed for this document connect to the Pawcatuck at various loaations

the Connecticut sidef the watershedThese streams are albnsiderecdunnamed streams. Howevaer,

order to improve readability dhis document, unofficial names wearsovidedfor each streanhis is an

effort to help both analysts and end users of the TMDL to differentiate between the segments in the study.
Moving from upstreamat the ConnectictRhode Island bordeo downstream into the estuary segment

the official andun-official namedtributary streams aréJnnamed stream 1 (CT10@1_01)is referred to

as Lewis Brook Unnamed stream 5 (CT10@D trib_01)is Iron Brook Unnamed Stream 2 (CT1000

03 0l)isL as s el |; mamed Sireakn 3 (CT10@A_01)is Kelly Brook; andUnnamed stream 4
(CT100005_01)is Hyde Brook

Lewis Brook (CT10001 01)is 0.14 miles long and has some agricultural lasd m its immediate
watershed. Iron Brook (CT106@D trib_01) isa 0.178 mile long segment flowing near a secondary
highway.Las s el | 6 s BIB @bikthe(lo8gEst thikutary evaluated for the TMDL at 0.876 miles
long and covers generallyresidential area. Kelly Brook (CT10@2_01) is 0.719 miles in lengénd
coverssimilarlandi s e patterns as Braols(€EL00B06 $1)iB0r56 milkslongandy d e
covers the most densely residential and commercial dgadof the group of tributariescluded in this
TMDL document

ThePawcatuckestuary (Estuary 1) covers an area of appnatelyl,113acres in the sobéastern corner

of Connecticutandincludes fourbacteriaimpaired segment®r Connecticut which are located in the
eastern portion of Londsland Sound (LIS). Thenpaired segments in this summary are located in the
municipality of Stonington,CT. Two segmentsare impairedor commercial shellfish and tweegmerg

are impaired for direct shellfish consumptiai aredue to elevated bacteria levdlsdany segments in the
estuary are unassessed for recreatiomi s doesnaodt me an td ssues,gugtnaa n t
indication that current data is lacking to evaluatereational usas part of an assessment processsdhe
segments were assesseddly DEEPand inclued in the CT 201303(d) List of Impaired \@terbodies.

An excerpt of the Integratéd/ater Quality Report is included in Table 1 (CT DEE®12).

Connecticutimpaired Segments

Segment 1Thefreshwateimpaired segment of tHeéawcatuckRiver (CT100600_01)has a vater quality
classification ofB. Designated useare habitat for fish and ther aquatic life and wildlife, recreation,
navigation, and industrial and agricultural water supphhis segment of the river is impairellie to
elevatedbacteriaconcentrationsindthe designated use affected by the impairment is recreai®ithere
are no designated beaches in this segment oP#vecatuckRiver, the specific impairment is recreation
for nondesignated swimming and other contact wagéated activities.

Segment 2:The freshwater impaired segment, Lewis BroRT100001 01) has awater quality
classification ofA. Designated uses are habitat for fish and other aquatic life and wildlife, recreation,
navigation, and industrial and agricultural water supply. This segment of the river is impaired due to
elevated bacteria concentts and the designated use affected by the impairment is recreation. As there
are no designated beaches in this segment didives Brook,the specific impairment is recreation for
nondesignated swimming and other contact wadéaited activities.

Segnent 3: Thef r eshwat er i mpaired (GTa09GnNe 01) has d wates quality 6 s
classification ofA. Designated uses are habitat for fish and other aquatic life and wildlife, recreation,
navigation, and industrial and agricultural water supplhis segment of the river is impaired due to

PawcatuclRiver Watershed TMDL
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elevated bacteria concentrations and the designated use affected by the impairment is recreation. As thel
are no designated beaches in this segment df thes s e | | thesspeBific impadirment is recreati for
non-designated swimming and other contact waddaited activities.

Segment 4:The freshwater impaired segment, Kelly BrodT1000604 01) has a water quality
classification ofA. Designated uses are habitat for fish and other aquatic life adlifeyifecreation,
navigation, and industrial and agricultural water supply. This segment of the river is impaired due to
elevated bacteria concentrations and the designated use affected by the impairment is recreation. As thel
are no designated beachasthis segment of th&elly Brook, the specific impairment is recreation for
nontdesignated swimming and other contact wadéated activities.

Segment 5:The freshwater impaired segment, Hyde Bro@RT100005 01) has a water quality
classification ofA. Designated uses are habitat for fish and other aquatic life and wildlife, recreation,
navigation, and industrial and agricultural water supply. This segment of the river is impaired due to
elevated bacteria concentrations and the designated usedffgdtee impairment is recreation. As there

are no designated beaches in this segment ofiylde Brook,the specific impairment is recreation for
non-designated swimming and other contact waddated activities.

Segment 6:The freshwater impaired segmg Iron Brook (CT100G00_trib 01) has a water quality
classification ofA. Designated uses are habitat for fish and other aquatic life and wildlife, recreation,
navigation, and industrial and agricultural water supply. This segment of the river isedhdae to
elevated bacteria concentrations and the designated use affected by the impairment is recreation. As thel
are no designated beaches in this segment dfadhdBrook,the specific impairment is recreation for rRon
designated swimming and othemtact waterelated activities.

Segment 7LIS EB Inneri Pawcatuck River (C-E1_001SB) is part of the eastern portion of LIS. It
includes the inner estuary of the Pawcatuck River from Stanton R@eit upstreanto Saltwater limit,
parallel to Ril Roadand Mechanic StreéeClarks Village, (Stoningtorn(Figure 3.

Segment 8LIS EB InnerPawcatuck River (CCE1_002SB) is part of the eastern portion of LIS. This
segment included the inner estuarytld Pawcatuck River fronthe mouth at Pawcatuck Pdjrupstream
to Stanton Weir PointStonington) Figure 3.

Impaired segmestseven and eightf the Pawcatuck Estuary havaewater quality classification of SB.
Designated uses include commercial shellfish harvesting, recreation, habitat for marined fistmean
aquatic life and wildlife, industrial water gply, and navigation. Segmen{CT-E1_001SB) is impaired
for both commercial shellfish harvestirapd recreation usedue to elevated bacteria concentrations,
while Segment 8CT-E1_002SB) of the ewiary isonly impairedfor the designated use alommercial
shellfish harvesting.

Segment 9LIS EB Midshore- Stonington(CT-E2_00) is located in theeastern portioi.IS from rail road
crossig on the east side of Wequetequock Covilaéanouth ofthe Pawcatuck River, out approximately 1000
ft offshore (Little Narragansett Bay).

Segment 10LIS EB Shore- Wequetequock Cove, Stoningt¢@T-E3 _00) is located in the eastern portion
of LIS from approximately 1000 ft offshore (Little Narragansett Bay), othié CT/NY gate line.

These mpaired segments (Segment&® of thePawcatuckEstuary have a water quality classification of
SA. Designated uses include shellfish harvesting for direct human consumption, recreation, habitat for
marine fish and other aqtic life and wildlife, industrial water supply, and navigation. These segments of

PawcatuclRiver Watershed TMDL
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the estuary are impaired due to elevated bacteria concentrations, affecting the designated use o
shellfishing.

Segment CIE1 _001SB is a segmenthat also was recentlynpaired for recreation due to elevated
enterococci results submitted via RIDEM from Save the Bay. The impairment listing is included in the
2012 CT IWQR. The map in figure 4, highlights the monitoring stations utilized to impair the segment.
Results andeductions are included this TMDL document in table 16

In addition to the tributaries listed as segments in this TMDL, the Shunock River also flows into the
Pawcatuck River. The Shunock is also impaired for recreation use and a TMDL was drafted and
approvedby EPAIn September 2012. Therefore TMDL reduction goals have already been calculated for
the Shunock River. Theompletedocument is viewable at this linked page
http://www.ct.gov/deep/lib/deep/water/tmdl/statewidebacteria/shunockriver1004.pdf

Table 1: Impaired segmens and nearbywaterbodiesin the Pawcatuck SubRegional Basin and
Estuary based onthe Connecticut2012Integrated Water Quality Report and additional sampling
information .
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(7p] ) 72} — =
|8 | 5| £]| 3| B
> o = © v =
. @© O =
Waterbody Waterbody Location o <o S o 2= 2
ID Name [ o - o 2 = Q
g. = &) 8 ow (@)
%) a = (@) =
e D
= [
Eastern portion of LIS
LIS EB Shore from tip of Mason
Wilcox Cove Island to Mouth of
CT-E2_004 (Mason Is.), inner Quiambaug Cove 0.69 ] ] NOT | /I FULL
Stonington out approximately 100(
ft offshore.
Eastern portion of LIS
from western most tip
of Mason Island along
LIS EB Sho_re SB/SA water quality
Mouth Mystic boundary to eastern
CT-E2_005 River, ary 0.35 FULL | FULL | NOT| /il FULL
. most tip of Mason
Stonington
Island, out
approximately 1000t f
offshore.
Eastern portion of LIS
LIS EB from approximately
Midshore- 1000 ft offshore (Little
to CT/NY State line.
Eastern portion of LIS
LIS EB from approximately
Midshore- 1000 ft offshore, Ender]
CT-E3_002 | Stonington Island to Stonington 441 | U U FULL| /I FULL
Harbor Point, out to CT/NY
State line.
Shaded cells indicate sgments addressed in this TMDL
FULL = Designated Use Fully Supported
NOT = Designated Use Not Supported
/Il = Not Applicable to Segment U = Unassessed
* Segment not currently included in 2012 IWQR butwill b e impaired in 2014 IWQR based on recent DEEP data

Rhode Island Impaired Segments

The Pawcatuck River and estuary are interstate waters and form the boundary between Connecticut and
Rhode IslandThis TMDL focusegprimarily on the Connecticut impaired segnts and reductions.

Rhode Island segments and impairments are geovior informationapurposesn this TMDL

documentA Rhode Island TMDL for thestuarindPawcatuckRiver, Watch Hill Cove, and Little

Narragansett Bayas completed in 201énd is avadble at
http://www.dem.ri.gov/programs/benviron/water/quality/rest/pdfs/Inbw.fdile 2010 TMDL also

included Mastuxet Brook, a freshwater tributary to the estu®anwecatuck River. In 2011, Rhode Island
completed a Statewide Bacteria TMDL, which included sixteen impaired segments in the Pawcatuck
River watershed. Recently, Rhode Island has drafted three waterbody summaries to amend its 2011

PawcatuclRiver Watershed TMDL
Pagellof 123



http://www.dem.ri.gov/programs/benviron/water/quality/rest/pdfs/lnbw.pdf

FINAL PawcatuckRiver Watershed Summary September 2014

Statewide Bacteria TMDLThese new waterbody summaries address bactepaiiments tawo
upstreanfreshwater Pawcatuck River segmentsjudingthe segment that formike Rhode Island and
Connecticut border. The thisbmmary addresses bacteria impairments on Spring Badakutary to
the furthest downstream freshwater Pawcatuck River segrimeptementation efforts based on the
recommendations in this CT TMDdocumentand theRhode IslandMDL documeng will help achieve
water quality standarder both stategn the Pavcatuck Watershed.

Table 2.Rhode Island Impaired Segmentand Water Quality Classificationsin and adjacent to the

Study Area
. Pathogen
Waterbody ID Waterbody Description Vg;gs;%ggz Size Impairments TMDL
Date
RIO008039R02A | Ashaway Rive A 1gmi| FEnterococcl, | 5544
Cadmium
RI0008039R41 | Spring Brook B 241 mi Enterococci 2014
RID008039R11 | Mastuxet Brook B 2641 Enterococci | 55,
mi Fecal Coliform
Enterococci,
RI0008039R18D Pawcatuck River: Bradford Dyeing B1 5.529 Benthic 2014

Associates to Route 3 Bridge mi | Macroinvertebrate
Bioassessments

Enterococci, Iron

Pawcatuck River: Route 3 Bridge to 11.36 .
RIO008039R18E Route 1 Highway Bridge B mi Lead, l\!onNatlve 2014
Aquatic Plants
Tidal Pawcatuck RiveRoute 1 0.3211| Fecal Coliform,
RIO008038EO1A HighwayBridge to Pawcatuck Rock SB1 mi?> | Dissolved Oxygel| 2010
RI0008038E01B Tidal Pawcatuck Rlver:_ Pawcatuck SB 0.62_5289 Fecal Coliform 2010
Rock to Pawcatuck Point mi
RIO008038E02A | Little Narragansett Bay SA 0';]?293 Fecal Coliform 2010
RI0008038E028 | LitHe Narragansett Baywatch Hill SA{b} 03081\ rocal coliform | 2010
Cove and area north of Napatree mi

The Ashaway River and Spring Brook are tributaries to segment RIO008E9Rf the Pawcatuck River, while Mastuxet
Brook is a feshwater tributary t®I0008038E01B of the estuarine Pawcatuck River.

In Rhode Island, the water quality classifications are developed to be protective of varying designated
uses, including shellfish harvesting and primary and secondary recreatioviiead®IDEM 2010).
The followinghighlights the list of classifications:

1

Class SA waters are designated for shellfish harvesting for direct human consumption;
primary and secondary contact recreational activities, and fish and wildlife habitat.

ClassSA{b}have the same designations as SA waters, except that they are in the vicinity
of marinas and/or mooring fields and therefore seasonal shellfish harvesting closures may
occur in the segment.

Class SB waters are designated for primary and secondapctogtreational activities,
shellfish harvesting for controlled relay and depuration; and fish and wildlife habitat.

Class SB1 are the saroeteriaas Class SB waters, except that primary contact activities
may be impacted due to approved wastewatehdiges.

PawcatuclRiver Watershed TMDL
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1 Class B waters are designated for primary and secondary contact recreational activities and
fish and wildlife habitat.

Table 3. Rhode Island Bacteria Water Quality Criteria

Criterion Class SA, SA{b} CLASS SB Class SB, SB1, SB{a}, SB1{a}

Shellfishing Criteria: - Not to exceed a
geometric mean MPN value of 14 and 1

more than 10% of the samples shall NA
Fecal Cdiform exceed an MPN value of 49 for a three
Bacteria tube decimal dilution.

(MPN/100ml) | Primary Contact Recreational/Swimming Criteria - Not to exceed a geometric
mean value of 50 MPN/100 ml and not more than 10% of the total samples takel
exceed 400 MPN/100 ml, applied only when adequate enterococci data are not
available.

Primary Contact Recreational/Swimming Criteria
Geometric Mean Density: 35 colonies/100 ml

Enterococci Single Sample Maximum 104/100 ml
* Criteria for determining beach swimming advisories at designated beaches as evaluate
HEALTH.
Criterion Class A Class B, B1, B{a}, B1{a}

Primary Contact Recreational/Swimming Criteria- Not to exceed a geometric mean

Fecal Coliform value of 200 MPN/100 ml and not more than 10% of the total samples taken sha

Bacteria exceed 400 MPN/100 ml, applied only when adequate enterococci data are not
(MPN/100n) .

available.

Primary Contact Recreational/Swimming Criteria

Non-Designated Bathing Beach Waters Geometric Mean Density: 54 colonies/1(
Enterocaci Designated Bathing Beach Waters Geometric Mean Density: 33 colonies/100 ml

Single Sample Maximum 61 colonies/100 ml

* Criteria for determining beach swimming advisories at designated beaches as evaluateq
Health.

Rhode Island has also completed two additional Pawcatuck TMDL documents on the freshwater portions
of the waterbody.The documents are available at
http://www.dem.ri.gov/programs/benviron/water/quality/swbtmdl.bitrder the WoodPawcatuck Rivers
section.The included segments are both on the mainstem of the Rawdéiver and are RED8039R

18D and RI0O008039R8E, respectively, in order from upstream to downstreBmese two segments

include thesection of thé?awcatuck River directly upstream of the Connecticuter, andhe shared
freshwater segment between the two States. Feinrater segmés, RIDEM has developed/ater

Quality Regulationghatcontain water quality criteria for enterococci of a geometric mean of 54 colonies/
100mL for nondesignated bathing beaches. Both ofRaecatuck Rivesegments mentioned in this
paragaph exhibited exceedancefsthe Rhode Islandiater quality criteria.

CT DEEP doesndét utilize ent er onusedocfreshivatecsegnentsa a s
However, diringthe sampling for this TMDL documerd,limited data set was cotieed on the
freshwatetributariesandthe Pawcatuck mainstenCT DEEP staff collected sample bottles at the
Connecticut stations and delivered the bottles to RIDEM staff for analysis at the HEALTH Laboratory for
the enterococci analysi€€T DEEP staff o collected samples for e.coli analysis on these same

sampling tripsand analyzed the samples at the CT Department of Public Health labanaRmgky Hill.
Theenterococcdata is displayed iAppendix 1 at the end of this TMDL document.
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The results bthe samplingshowelevated levels of enterococcirmbstsample collection location€T
DEEP has no comparative criteria in (b€ WQS for enterococci for freshwater streabode Island
utilizes a geometric mean of 54 cols/100mls for-desgnated bthing beaches. Theata showshat all
of the monitored tributaries are contributing enterococci loads to the mainstem of the PaRoaguck
CT DEEP has included TBL reductions for e.coli on the freshwater,
border segment (GT00G00_01)and the freshwtar tributariesn this
document. It is assumed that these reducthen achievedyill
also provide protection for the enterococci criteria Rtadde Island
utilizesto determinavater quality.

Figure 2. CT DEEP and RIDEM staff
during coordinated sampling trip

PawcatuckRiver Watershed TMDL
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Figure 3: GIS map of impairments and station locations for etuary segments included in this
TMDL
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Pawcatuck Saltwater Impaired Segments Map Data: DEEP  Map Created: July 2013
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Figure 4. Close up map of Recreation Impaired Estuary (E1_0G$B) featuring sampling stations
‘ 9 /&{gw‘*wm-x i o m el R =

D Pawcatuck River Sub Basin
© SW_REC_Stations_(STB)_E1_001-SB
®  Saltwater Stations

Connecticut Impaired Estuaries

[ ]cTE1_001-sB

[ cT-E1_002-sB

%%} [ cT-£3_oo
(’r", i Rhode Island Impaired Segments
oa | | RI0008038E-01A
[ RrI0008038E-01B
B R10008038E-02A
I R10008038E-028

Pawcatuck Saltwater Recreation Impairment Map Data: DEEP/RIDEM Map Created: December 2013
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Figure 5. GIS map featuring impairments and station locations of Freshwater segmesat

Land Use

The existing landise in a watershed can affect the water quality of the waterbodies within that watershed
(USEPA, 2011c). In an undeveloped watershed, natural processes such as infiltration of stormwater intc
the soil and plant uptake of water and nutrients can occunwatersheds become more developed with
commercial, residential, and industrial land uses, the amount of stormwater runoff increases as the natura
landscape is altered with impervious surfaces, such as rooftops, roads, and sidewalks. The amount c
pollutants, such as nutrients and bacteria from leaking septic systems, oil and grease from automobiles
and sediment from construction activities, can also increase, can become entrained in this runoff, and
negatively affect nearby waterbodies. Agriculturaldiarse activities, such as fertilizer application and
manure from livestock, can also increase pollutants in nearby waterbodies (USEPA, 2011c).

As shown in Figures 6 and thePawcatuclRiver watershed consists b7 urban area/3% forest,6%
agricuture, and % water. e majority ofthe watersheds comprised oforested land us&his is due to
heavy forested land use in the Rhode Island portion of the watecktst to the headwaters of the
watershed The lower part of the watershed, in bothtss, ismore heavily urban land use which may
have a more direct impact on the Pawcatuck mainstem water qii&lése areseveral large agricultural
areas in thevatersheddjacent to th€awcatuckRiverin North Stoningtor{Figure 7.
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